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TI - OFDM DEMODULATOR 

AB - PURPOSE: To reduce the multipath disturbance without inserting a guard 
interval on the transmission side in the OFDM modulation system. 
- CONSTITUTION: Complex data is generated from transmission data by a 
mapping part 1 and is assigned to an even numbered orthogonal carrier 
and an odd numbered orthogonal carrier, and they are subjected to 
inverse fast Fourier transformation in the unit of OFDM symbols in 
DFFT parts 3 and 4 and are converted into complex data on the time 
base. Complex data on the time base of the even numbered orthogonal 
carrier subjected to digital modulation is constituted into a waveform 
where waveforms in first and last quarters in the OFDM symbol period 
are excluded and waveforms in third and second quarters are 
interpolated to first and last quarters respectively, and complex data 
on the time base of the odd numbered orthogonal carrier is constituted 
into a waveform where waveforms in first and last quarters are 
excluded and waveforms in third and second quarters have polarities 
inverted and are interpolated to first and last quarters respectively. 
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2/3(1/1 WPI) - (C) WPI / DERWENT 
AN - 1997-071223 [07] 
AP - JP19950142641 19950517 
PR - JP19950142641 19950517 

TI - Orthogonal frequency division multiplexing demodulator for digital 
ground wave communication and digital mobile communication - has 
parallel-series converter to convert complex data sequence on two 
parallel frequency axes obtd. from several fast fourier transform 
processors to complex data sequence on frequency axes set in series 
IW - ORTHOGONAL FREQUENCY DIVIDE MULTIPLEX DEMODULATE DIGITAL 
GROUND WAVE COMMUNICATE DIGITAL MOBILE COMMUNICATE PARALLEL 
SERIES CONVERTER CONVERT COMPLEX DATA SEQUENCE TWO 
PARALLEL FREQUENCY AXIS OBTAIN FAST FOURIER TRANSFORM 
PROCESSOR COMPLEX DATA SEQUENCE FREQUENCY AXIS SET SERIES 
PA - (NPCO ) DENON CO LTD 

PN - JP83 16932 A 19961129 DW199707 H04J11/00 Ollpp 

ORD- 1996-11-29 

IC - H04J1 1/00 ; H04L27/22 

FS -EPI 

DC -W02 

AB - J083 16932 The demodulator has several serial-parallel converters 
(50,57) which assign each complex data sequence that modulates 
digitally some orthogonal carriers to even-numbered and odd-numbered 
orthogonal carriers. A reverse discrete fourier transform processor 
outputs complex data waveform on a time-axis corresp, to the reverse 
DFT process performed on the even-numbered and odd-numbered orthogonal 
carriers. An even-numbered waveform processor (60) interpolates the 
waveform of the even-numbered carrier at the front and rear of the 
head unit divided equally into four units. 

- An odd-numbered waveform processor (63) interpolates the waveform at 
the rear of the head unit after the waveform polarity is inverted. 
Several fast fourier transform processors (61,64) convert the power 
output obtd. from the even-numbered and odd-numbered waveform 
processors to the complex data on a frequency axis. A parallel-series 
converter (62) converts the complex data sequence on two parallel 
frequency axes obtd. from the several FFT processors to the complex 
data sequence on the frequency axis arranged in series. 

- ADVANTAGE - Reduces distortion even if guard interval is not provided. 
-(Dwg.1/11) 
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i ] fcscoiitf*** u 7jwa*5 s -**aifc 

«#R K cfc 0 (B»S B <DItX* Y U 7 £» 0 a T £ nfc 

fc*JDte»U *n**liBDFTtta*ff«:V»WHB*l± 
O**^— *«W*m»-r*fl*»* * U 7fflfflD F T 

^n-6ti<Da*DFTffla«©aiA$:fix*i«-rs 2^0 
sua w*n»*irr « - 1 t r * ofd m^si # 

SCteJ:D*B«S*lfc«#*iaia-rsOFDM!awi»T» 

<bsc#** u 7ADia3aEB«*t*ft»+* y tobs 
ftB«*^«*n*nia3aaiB-r*&»o2ooias»«- 

^€OFDM5/>#^©WIBS:4«»L&j6««2 5X 

©«»£HU«»£*R«2 5%JCltMU+*SBcDSIifiS 
2 5X<Z)8^£iqC8B2£S&»2 5 XtettWrrsMfc 

u 7ffia)FFTjait8t, mraatt^iESiffiott^r 
u ttftmsi 25%t aasj 25* 4>tt«£»i» 

»tHU*»«*©«tt*raRUT««»2 SXCtilB 

raw** o»sn* 2 ^©iwa:R»RttJi®ta*5 ? 

lftT*MiaW*»«««T*Cfcft»«i:'r*OFDM 
M*9t 2 ] MfcOiaX** U 7 aWMW*-***!*: 

eu K**w*«R*B©iafi**y7£***B<0 
iax**y7fcRD»T*ias»«»*Ri, Kse&^J 

Silt ^ S \z * D B coitS* * »J 7 fcffl 0 £ T & *x 
*5<fc<E* »R»B©H£**y7fc«DSTS 

w±&m\zm,* -en-enafrDFT^a&ff^^RrKW 
Tsaas^5cfc^»#^^UTffla!DFTfiiawi:* m 



**W¥8- 3 1 6 9 3 2 

2 

2 - fc ^fSttSO F D M*R*5tK 

&\f% OFD M(SigT»^T, 

^sam^ic^ 2 ©mast©** u 7***r*&»ojB 
2(DSJSt«t, Km2©^j»gpic«t^T^e>n^«»# 

*Y U 7<Dfi3?£IS©^£^&#*v U 7<Z>iaX£Pi<S 

^(D^n^nizm 1 cDjgssa>** u 7£**f * 2 ^ 
^^;i^is^nfcffiScs=^ v y 7£>n?ra«Lttf> 

tt*r-^ ^ O F D M >*;KOS8ffl© 4 9» l/fc^S 

&S&2 5%©iftJ#£l3Ui£7g£$tegWP2 S^lcffifflU* 
*8PC0l9ffl2 5%<BiftJ&£I^Ci6^£&*£»2 5%II» 

mr**»»**y7fl*»»B»fc. wnctttu 

7ffiift^®afflcDai*s^jft»tt±(Difi*^"^irai» 

T^<Plft#^^U7^0FFTffl.affli:, ffJ3BS&2(D^ 

U 7©HrH«ll±«J>ia*7 f — ^SOFDM5^>#;p 
©JBH©4*»Ufcifeil«2 5Xt»««2 

&»i»L3aoo**a«>««2 5x©«»£mc*#& 
^coffi^sseuT5t^B52 5 xictamu 

2 5X©«»tHDjSt»€-eoatt&ECUT«««2 

y 7fflK^®afisoai^«:Mizfi»tt±coi8S7 f — 
^fcj6««»*»*^U7«*oFFTaaasi:, 8wa 

2 o CD F F TMaS? J: 0 # 6 2 o G>tt#l A: Attfttfe 

-r^oFDM^siasgo 

[0 0 0 1] 

[£3g±cD#LB#ff] *»WW*R©ieX**y7«a 

^^-^T^^^^B-TSOFDM^R^lC^tt 

[0 0 0 2] 

y 7**n-€ r n5 s -f s^A*RT*iaxw*R#«#* 

(Orthogonal Frequency D 
i v 1 s i o n Mu 1 t Iplexing, £TF TO 
FDMj ) *»6hT^S. CO^SCMU «» 

[0 0 0 3] @71t ffi*CDOFDM^BS&R^T^ 
0*, 8 0ttTyt!>y». 8 1 KKtt 
TUXiaa. 8 2liIFFTS, 83 ^MUC^J^ttSR, 8 
4, 8 5ttD/A^«S8, 8 6, 8 7 I1LPFE 8 
8. 8 9l*RffflL 9 0(i»^S6, 9 1«»M 9 2 
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CDftJfeWt -KIC»ffi$nT^SQPSK (Quad 
riphase Phase Shift Keyin 
g) 1 6 QAM (1 6ffi Quadrature A 
m p 1 It udeModulation) ^OUCXSIS 

[0 0 0,4] ggf-^l^f bf>^gS8 OiwA^J^ 

#j£-r u yoKfc^i^K©**^--*©* 
-& (J^T roFDMv'^j £^5o ) fciX&Sti 
s e o f d m ^ > ^*s*f tt, fcK 

[0 0 0 5] COOFDMy^JMl 3*S&5£:7— UX 
*S»T**IFFT»8 2teA*Sn*. IFF TS 

tit T4i?9)v&m2nx&*>ftz>&&T—9(»m& 
a. 

[0 0 0 6] I FFTS88 2*»6ffl*Sn*WIB«l±«) 

ttt*. i«* Q«*»t *h«u d/a**«8 

*;P*-C»3LPF«8 6. 8 7€:iHT, ffe#S?8 
8, 8 9lCA*j3*V5o 

[0 0 0 7] I SfelfSS 8 8 fc*l>"C58« 

«9 OOffi^t^flt^n, Q<f#0«?Tjtt, §fc#6&8 9 
IC*^TIMB«9 ltC«t0S!SSS9 0OB»*-9 0K 

S8&9 2tC^^TUPSC$n, OFDMICi*afi«*** 

CD 

[0 0 0 8] H7fc»4n*OFDM«BHS©»fP©— 
[0 0 0 9] H8I1 QPSK««»aO'»#^y 



3) 4*58^8-3 1 69 3 2 

«ttl**r »J 7©tt«ti([«'r*tt«o«SJ***to 
r. QPSKftjBV»fc«ft©*»5=-**-aT, QP 

[0 0 10] \±>if&8 0K*V>Tlt S«5*— * 
Sk fctt&LT* *«l©*ttR±«4:3©$' 
Jffig*^"?*QPSK^>*^Qk ^UAStl^. «A 
It iWWSCoaWx-i'lt 2Ky^ (Sk, S 
k+1 ) ic^flfcn. Sk ^QPSK-»#;VQk OPIffl 
10 « (I) aSKfcttttU Sk+l ^QPSK-»3p;VQ 
k OitXW (a) «DtfWc#JW*. -tojg*. 

(0, 0) , (0. 1) . U> 0) . (1. 1) 
tt^tu l©ffiS^4 3, 

Sfi2a>J&&J&4 4. »3®&S£4 6. S4(DJ^SiS4 
6**fc-TQPSK$/>#;VQk ««(H*Sn*. QPS 

K-»#;i^Qk it sJcitT^bsn*. 

[0 0 1 1] Qk = (1/V"2) [ (1-2 Sk ) + 
(1 -2Sk+l ) ] 
^•UT, 2 0 0©5/U7;WftQPSK3/>#;UQk = 

(QO , Ql , Q2 . • • • » Q199 ) It 
S8 1 l:ioT2 0 OOt^QPSKy^ik Q0 
Ql . Q2 . • • Q199 1:1****1. l-OOO 
FDMi/>#^5. 

[0 0 12] I FFTSR8 2<DZfT2y9\$~ iSDFT* 
*TfZt>%. JB5 s ^^JV7-UX***T*"bO-C»*X 
tf*^*«, a*, I F FT, -Ttebft, as«3«7-Ux 

**3Wt«atis. ax+t l J7S^»$2 o o^-r 

£©ta±T 2 ©'CMkftS 2 5 6 

-f >h«kfrsat*»7-ux«fc*«frr*. 

3> flWTll 2 5 6#>f>h*2 0 0#-f>hteQPSK 

[0 0 13] 09 It $E3feOitS!^vUTC0^ififttt± 
C!>E«*ttWr*»?BHT**. H+. 10 4«8SO 
fiX^tU7H^ lOStttiflitlk, l-0-§tt«ft 
KM* 1 0 7ttft*t»J7OTfc»ilri"*QPSKS/ 

40 Tslt OFDMS'VsSJl'OaCIBIH, t* 

fttoSOFDM-»#)HWT**. *S£*^y7«* 
1 0 4 It *ifrHat* 10 5 & UT^O£Sl:S 

mm i /t s flowwiBim o et-io o/ts*6 
100/Ts ^TEasnrv^. 
[0014] c<om-v\t. U 1 0 4 OK 

*t2 0 0T*D, #ld!*tU7lt#l 0 4iC«>SUT 
ffi5R^-^T»SQPSK-»3p^Qk 1 0 7 It Q0 
rt*6Q 1 9 9*T«WDaT6nw*. »HS*1rU 
7^QPSKy>*Mk 1 0 7\Z&*)5 t <4V9)V$m 
50 ZtltzLZVm&ikXI? hMZ. V^t>«>* sinx/ 
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[0 0 15] B10I1 ti»®:tf-F4>*--'W«U 
^t5ISM0T*5. 10 8lt l^OOFDM 

is>X)lQ k fc#j6^*2tgi£^ 10 9 fiwas^* 

)mm, 1 1 o\*mm>'>tf)\'Wm<D&& 1 1 

— H*f — AVPTfc*. l^CDOFDM^>2S^Qk 

tc^-r^ mms^co^^^wara i o 9 £>»sb<d 

w«i'»*;i^fl3w 109 ic$fcfrr*:tf- n-r 
1 1 1 \z&xznz>£ : 5\zmft9tg>mi<tiz>. 

[0 0 16] ^cD«r»»J#M^ IFFT82T 

o&m&o&fcmi&M8 3T?fttet>nz. estates 

^co*- F-r >^-/*;wwra 1 1 1 vzwmr 
^sictf-F-r /w*reeu fun*, tssfc-r 

[0017] ^liit fle«ooFDMfRvia«Knr 

«B«BTt«. K*. 1 2 OlMeJtflt, 1 2 lttfRflt 
ffi* 1 2 2 fctfg&SB. 12 3 fc^ffigB* 124«LPF 
85, 1 2 5**A/DXifc«* 1 2 6KIUKHBEML 1 
2 7«LPFffl, 12 8ttA/D&»ffi, 12 9teFF 
Tfif, 1 3 0 BttlK*HEiMfc 1 3 l«JgVytr>>/« 

[0 0 18] OFDM<0§SS^H 5K1HB1 2 0*5<fc 
1 2 l lex***. ftJM! 12 0 KfcHTSMg 

»i2 2<omtttm^n, mnmi 2 1 wjwtimh 

SSI 2 3 fci 0»a«©IB*#t- 9 0 «WB* hftbo 

£ffeff$n*c 1 2 0 ©uamu p-/^7>f^ 

^T*5LPF»l 2 4£A/DX&SS1 2 5 £ftU 

1 \,TJtim&atM 1 2 6 fcA»*n*. ftff* 
12 1©tH*li, LPF6B1 2 7£A/DXftgBl 2 8 

«4hu Q«*fcUTiti«MMMi5i 2 6KA*;*n 

So 

[0 0 19] KttaiXttflSl 2 6(Dm^«, FFTg&l 

&g& i 3 o tcA*$n, ii[»a**iftoTa^ybr>ir 

ffil 3 llCAft3n9B? s -5')m&tt«. FFTBS1 

2 9^D7^H DFT, "Tfc:fy&* T^>?^^7- 

yx«»ftnt>oT*ntfiv* a*> fft, t 

[0 0 2 0] 01 l(C^$n^a£*CDOFDM«i«gO 
X©£:fc:*. SAA9tt*jnEl 2 0, 12 1 ic^Vi 

t. nttftf i^Tii:^as«$nit^iCcD^fWtt±^ 
ffism-^ir^Bsnso z:n6ttLPF«i 24. 12 
7^^^A/Daiift8si 2 5, ns^u i$ra«± 



(4) 4$M¥8-3 1 6 9 3 2 
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flWfctt. ttttHfeMl 2 6fc*VvcX9M:3t'U F 
F T £43*65 12 9 lCftV*T» 2 5 6#-f >h©FFT» 

s^asn«K»tti:^«*^-^^»$n, ofd 

MS^tf^fc*. 
[0 0 2 1] ^OOFDM^>#JHt f^ffilft ( i ) 5 s 
(q) 

QPSK^>»Qk caiR'&tfe*. -£<0«L OFDM 
10 T, BD©2 5 6 3iW >h^FF Tffi8rt"4&. OFDM 

^>#/««lj*r qo , Ql . • * • . Q 

199 HU ik&WSe&B 13 0 K*ViTlt»»5C©a«x 
— ^KXlftSn* ^yfcf>^S81 3 1 K*5V>T7UCDi£ 

[0 0 2 2] b^U «-M>^Hll^jfAS 
n*«*, *»}»OFDM^>#^JBnBl 0 9OT»IBW 

nOMMStflK HRR©WH»*WFT*. H 

RRN-hf::*3t*S4Mr* u T^nstt^fflns 

[0 0 2 3] 

WM&sft-rs - 1 =& a w t-r* t>©T*5, 

[0 0 24] 

30 [Mteftft-fSfcabom *9HIMU «#B1M2 

«o»wc*v»ti*. *R©RX**y7*«*»5 s --* 

»BU #***«R»H©llM**y7fc»R»B«> 
R«**y7fc«0ST*Rttfl*ill*R&. tt&MHE 

«fc o OilCSS^ V U 7 fc« 0 S T 6 tlfc 

»*»B©il[S!*irUyK:«l0»-C6n 

tcHkmzML* *n*naiDFTaa*ffa;^wrnM»± 

M»*iOTI»+tU7HaDFTjHMi, **l 

^? *n©i!DFTjMBSoHia««x*«ira2'3©sw[ 

J: 0 XII $ n^«« ft fltHT « O F D M«WSt » o 

m&&mmn t &*ti j etm&&m'?z>ft!bv> 2 ^coit 

-^ftOFDM^>3p;KDfflWft4^Ufcft®6f 2 5 
«i:M»ffl2 5«oS^ft»I^ua04'*ffl©ag52 5 

5» SB2 5x«Dtt«^ni;tt^ft»«a2 sxintno-ram 
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^Tt^nsj^^ jv&m s ftft tU7©B 

Mtt±<Dffi*x— ^ SO F DM'»3p;V<0ffliraS: 4## 
Lfc$fcglBB2 5*;£&!£SB2 5 %<Dffi&&Wfl&VnT) <r> 

f^DR^&-ecDffite$KeUT«aW2 5^lC»WT^ 

#^^UTfflC5FFTffi3®|St, 2 0(^)FFTS!lS88<fc 
0^en^2^CD^^*»tt±CO«*5 ; --^^«: 

[0 0 2 5] g|*«2tCE«0^lC^^T«. 
n. »*7 ; -**m2*^£#EU &*#I£<BS# 

1 wis** u t £Sf&#@ oitx^-v y t \zm o mx 

-r y rmmo f T«3«**t*MMMr* 

yyfflasDFTjasMBfc. -en^noiSDFTiaseso 

ttrttCTSg 1 <0^iS»O^ y U7^STS 2 ^<Z>SB 1 
-SO F D M^gS^SIC^ttS O F D MflMSTfe o T% 

^igm^tcm2cr>^fe»<D^^yT«:^»-rs^:8e)^m 30 

2CD3fc#8P£, m2 0*ff«BJCctoT#en«»<B3S«^ 

^ y T<D\&&&mm^t*f&%r** y 7<BiSX£SB{g# 
cD^n^nirm i a>E2fc»2>** U7^»n 200 

5 s —* £OFDM5>>#;WCD£8ffiCD 4 3tf>bfe%JHtt 2 

2 5 5KO&J#£|i5U&^£SfcSieB2 5 %fc*Mnb+ft« 

Sots**?* yyffi«tB»a» ^> wmmm-* y rait 40 

Jfc***y7ffi©FFT»S«£, SB 2 

<D^Kffi±C0lfi«5 J — ^€rOFDM->>3p;i/CDSirac0 4 
3p#Lfc$teI®«2 5XtS»»2 5 96CO}fi^S:gfKJbS 

£«EL-T5fcfflS32 5%(C«^U**ffi^MIS2 5*Oi£ 

y7ffl*#*M*fc. «»#**'J7ffl 



8-316932 
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»M*tU7fflOFFTfflI«t, 2^FFTfflI 
[0 0 2 6] 

tfPffl] OFDMfflBWfcfcVvr. &wsn*:ffiR#g 

fit. tttfc»v/i^/**^©INW>**<. 

2 5 %RtfS«88<Z>2 5 %*>m*WNttV*1t\*. 
[0 0 2 7] KII3ttfcffft»B01ft£**'J 7t&m 

^fflftse^iix^r-vyTic'p^Ttt, ofdm*»# 

[0 0 2 8] JE«*nfcW*»B©*lryTICt3^T 
tt, OFDM^>#;^JBI«0 4«»Ufc**«5 0% 
CD&S52 5«t^i;t)<D$ffittSSC$ : l3rT4fe^eS2 5 

ffitt^S«$ : &TS«SR2 5%lC»WbT«SW-r^, T 

)\&n x £§ itr w& 9cmu& feii*afflcDffi n & 
«**yytt»£aii0»*fca**&, fiaswsnfc 

[0 0 2 9] 

[ftlBM #»H8O0FDMlKBI»*BiWr*Wfc, 21 
0*IWfc«^*OFDMaeBI»ftBHB"*"*. 0411 
OFDM*««*«Wir*BWIBT»*. 0*, 1 1*7 

ytf>Jf». 2HltM^»gB, 3 Y»J7« 
IFFTS, 4tt»»#*iry7ffll FFT«, 5, 6 
ttttiftaiSifc& 7, 8«D/A^»W, 9, 10iiL 
PF«, 11. 12«^#gS, l 3tiSgl055ffig5. 1 
4i^l^M 15lii0lSfi6* 16, 17«D/A 

xaiff. is, HiiLPFS, 2 0, 2i\tm&m* 

~2-2 «UnSW, 2 3 ; -2*4 [iSm -2 5 tt»2^5BJT" 



2 6l2»2(D9ffitB. 2 7 5iJniJHrc;&*. 
[0 0 3 0] «*OttX*iry 7 : &a!aHt'^fci?)OT r -< 

HN(t QPSK^l 6QAM?OS$a!3B*S«:ffl^ 
v.yt;>^ffliicx*$n, ^K^SftT, « 

8C2(^V^T* OFDM'»#;Kw^ft$tl^o 

[0031] ft&Simtizmuo* tem^-? 
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n*o -HRte, O F D Mi/>*^»«t5S*f -i' 

bTit «**0atjfiJDM*T6n*. 
[0 0 3 2] OFDM<SS-»#;Mi. «ft#**U7 

^»S*f'J7i I FFT884(CA*$n, &*tU7 

tcsjo^T^n^«3S»«, ^ti-enoFDM-»#;v 

K&»£n*. (S»#*tU7i I F F T8B 3 <Dti\j2 
#^t'J7ffl I FFTg&40a#te, 3£SJ8^»SS6fr 

A^sti, it^aco^witti^ffis^-^T^^ i m 
[0 0 3 3] m^mwskmsom-h^^ im#<tQ© 
^{c^»$n. D-/u7^wc^LPFffl9, i 

ffl 3 0m^t*J¥$n> Q««flE)*n». 3ftJ¥*&12 

\z&^t, mio&ttfRi 4\z&vmi<D&mmi 3<z> 
nfcta*tt, ansa i s fcfcuxaiwsn. r 
[oo3 4] mmz* Mm&m&&6e>iiM-v$>z> im 

*&QflH»fctt. *n«nD/AS!MEl 6, 1 7\Z& 

0 7tn^i:^$n, □-/U7^^LPF1 
8. 19^bt> §m?SB2 0, 2 1KA#Sn*. I 

*M2 0i;*w, mfcftf i©»i 

1 3coffl^^t-9 o«8ffi$nfc^oi:i»$n5o # 

[0 0 3 5] I ' fH»«&2 3tCA*^n, 

ftf 2<Z)g£2(D§£ggS2 5©ffl*£**;&t'U Q' «-*» 
WU *»«2 4lCA**n» »2©»*«26fc«kOJ« 
ttftf 2^2^fiffi2 5©ffl»)W-9 6fle»«an 
fcfe<o<i:^S:$ti^« 5RJHB2 3oaj*t*Sffi2 4<o 
fti*£l4, U0J¥IB2 7t*^T»*«naiWift 

*-A\iw#¥A$nfcv>. 

[0 0 3 6] H4K*ansOFDM*H»©»f^©— 

qp sK&m\,*xwx**VT*y : 4&*)V9m 



(6) 4$K¥8-3 1 6 9 3 2 

©5*-*^ Tylf>if«lfcA*Stl, 2 0 0<D^U 

r;^QPSK^»3p;vQk = (qo . qi . Q2 , • 

• Q199 ) \Z&&2tl, mfflamtt2tZ&r>T2 
0 0<DM^QPSK-»#;k QO , Ql , Q 2 . 

• • Q199 fc&tt* l^©OFDM^»3|?;H:«gl 

[0 0 3 7] £CD&, 1^00FDMy>#;Wi2^(0 
*ftfc»M£n*. ££7?**, «fBOQPSK3/> 

10 3p;WQkE= (QO , Q2 , Q4 , • • Q198 > 

MOFDM«R-»#;k ?&#S<Z>QPSK-»# 
;UQkO= (Ql , Q3 , Q5, • • Q199 ) 

?>ofd M9 >#;u© 2 e n«. 

3 5KOFDM«»5'>#JH*, 2fi«2 0 0Ott 
U70fflS#S^tU7 (DC^<lfiM«»l/ 
Ts©fiate^t'J7) l:SID^Ten, OFDM? 

RS/>ai?;n£. ^fjsseo^^uT <dc 

i« i/ts u 7) rcBDSTsn*. 

[0 0 3 8] 0514, OFDMOMfc3/>#;P3WBDST 

it? &n*itx**U7©E«*BHT*KWBT**. 0 

3 0tt»KO*ty7il* 3 1tt+fcJWMfc 3 
2 ttHftftMH* 3 3 14*** U 7«-9fc*W8rr*QP 
SK-»#;VQk -ca*. BBofltttttMMk. iKMtt 

U7fi^3 0 te, 3 1 ^^frtLT^S 

IC^fWIH 2/Ts OHttftRIH 32T-100/Ts* 
^100/Ts *TTE«S MTVi*. 
[0 0 3 9] atX*^U7»*3 OORjJt 

^tU7gf3 0t:M*LTQPSK 
->>4?;VQk 3 314, QOs^gQl 9 8 9TCft<ttl 03T 
6*1*. &ll^tU7it «S«iB*lCQPSK 
z/>tf)VQk \Z£t)T<<V*)\'&m2tlX&D* 

U 7**tV ^;HEWSnfct h 
;W4v V>fc)t$>£s inx/xM-^?), WW* 
tU7(D^Mtcr>« ^t'J70 

I.Q.0 4 0] B 6\t* OF.DM**'»#;p3W!IOat 

6n*iia*YU7«>E«*«Hr*RWB % r**. 0 

^? 3 4J4*ftO*^U7«#. 3 5tt*ifcja3ttft, 3 

6 ttfltttftnift 3 7 U 7«*fc»»T*Q P 

lilBI/^^St. Tsf4, OFDM5/>*;k©8« 
KB, f^t>^OFDMi/>3p;V«S8T**. ^t'J7 

l/Ts*6IBIll2/T8 0B*«kWB3 6T-99/ 
T 8 3^6 9 9/Ts*TE«SnTViS. 
[0 0 4 1] ZL<omX\t, ^tU7S#3 4©ft*n 0 
OTfeD, #^^U7^3 4lr^«i:LTQPSK>'> 
50 3p;VQk 3 714> Q1^6Q199 £*TWS9D^T6tl 
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(7) 

11 

[0 0 4 2] «»f+tU7i I FFTffl3^ny^ 

-r^t>o-cfen««t^^ ro— ssjs«Ttt. iff 

2 <D^* 2 5 6 a>«*#*f > MktT^ana 
7 - u xs&wqwrs ns. 

[0 0 4 3] C©— 2 5 6^>h ( P10 
0W>hfcOFDM«^>#**«0a^ 

> h i:^tsQ p s K-»#;Hi o t Jintc 

[0 0 4 4] OFDMlSS'»^Hl B»#*t l J7 20 
m I FFT3fc*V^T2 5 6#-f >hTitt3K3i87— UX 

^sn-c ttawsc-eBaan*. ofdm 

(SS->>^H:«toTQP SK*BSnfc«WllBe* 
*U7©*|BJ(*J;T©fd (KT. roFDMa*(BSr 

[0 0 4 5] «*tf, OFDM(BR^>#^*lB*"J"* 
QP SK5/>*JPQkE= <Q0 , Q2 , Q4 , • • 

Qi98 ) (DmmtAt&fcT&x (t) i** s*i 

xE (t) = £k=-100 100 Qk+100 -exp (J 2 
7tkt/Ts) . 

fc/£U ktt, - 1 0 0, -9 8, - 4, -2, 2, 
4, • • • , 9 8, 1 0 0T&5o 
[0 0 4 6] OFDMW«?-#©lW. 

1. 12, »M1 5*6tt«* 

[0 0 4 7] »»»*tU7ffl I FFT«4©^ny jr 
lCt3ViTt>H«fc* »DFT*««)Ot»ntfJ;V» 

^ co— i FF-ratffiffisn* 25 6* 

«T?tt, 2 5 6^>htl0 0W>M:OFDMffl 

SK-»#*B0tU cnfc»frr*i««E**'J7* 



^3ji8-3 1 6 9 3 2 

[0 0 4 8] OFDM«S'»WMl »*»**U7 
ffl I FFT4IC^^T2 5 6#<> hT3MHS7-UX 

-*lc£«sn, MitMSE««6icJ:oT«ftB«!±trafe 
^snr, «w»*TU*ana. ofdm 

»*-»#^fc:J:r3TQPSKJEHSn«:»*»*SS* 
V l JTO^S8tt±TCDSJ (»T% roFDM«3S^»^ 

[0 0 4 9] Witt. OFDM^RS'VJpJVfctflfS"*'* 
QP SK»>#;VQkO= (Ql , Q3 , Q5 , 
Q199 ) OD^fWIfiJiCDift^x (t) tt, 2fcaT?a*n 
£>. 

x0 (t) = 2k=-99 99 Qk+100 - exp (J 2* 
k t/Ts) 

fc«U ktt> - 9 9,-9 7, • -3, -1, 
1. 3, • • . 9 7, 9 9-Cfc*>. 
[0 0 5 0] OFDM«*?fST-^«OlSf. Q«*» 
CE>»3WIHU IMHB2 0, 21, 1DJHB2 2*6ft«X 

tlft. I' Q" «*HU **8B2 3, 2 

4, AlirS 2 7A^^5«WSC*V^ ^S»f 2(0 

UTKiTifisaEmsn*. 

[0 0 5 1] aJi^-SKMSWfc*^^^ 1 ' 
Q' «*tt, SUMB2 3, 2 4, JnJ|[«2 7*6ft** 

u i • te#*Q* mmi^^tvxmm'rn^ 
[0052] ft«i8«. r^nsfim&fcSfflb 

•fcoTSEB-T D/AMMB7, 8, 16. 

[0 0 5 3] 01H *56KCOOFDM»WSCD-^*S 
M^RH-rSBMBBTTr**- El 1 * 1 * 4 0, 4 1 
ff. 4 2li^2(D»SB8. 4 3liS2©W 4 4, 
4 5&ifeJ?S&. 4 6tiS10«fi»* 4 7tt«10M 
■ 4 8BLPF* 4 9 fc£A/D«««P, 50ttHt 
nXftS, 5 1ttLPF«. 52ttA/D*m 5 
3, 5 4te&Jf85* 5 5I^LPF65, 5 6IU/D*« 
B % 5 7 iJitM?!I&&8k 5 8 HL P 5 9 t*A/ 

D^ftffl, 6 0l*0«k»*irUT»«»«a«» 6 IB 
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(8) 

IS 

fl»#*tU7^FFm 6 2fi3fe»^aS. 6 3 
tei!rft#** U Tm&M&mU. 6 4 tt^RS** U 7 
JBFFTgB, 6 5fiffiT^t:>ygB"C*^. 

coo5 4] smmnte. m»m o^xfmnm i 

llCfc^T* Sg20#ffiS84 3IC<fcDJg2S>3«ggS4 2 
[0 0 5 5] I f flUJB, ftgff 4 4*£tHK*tt4 5 

fcxasn, *fffiS4 4tc^5ViT, Httftf iosii© 

1G>»««4 7fc*D»l©58S«4 6 0 
*»*Snfct><Oi:*J|ESn*. ^Sffl4 4 0Hi*fi, 
D-/U7^M7f*-5LPF»4 8, A/D£»»4 
9 t*lt?-f I OTiftD, iKttai 

[0 0 5 6] ffc#SS4 5CDffi;*JfcJU D-/U7^;^T 
MLPF«5 1» A/D&»SB5 2«hLT5 s -f$^ 

afiW««« 5 0 Kfc^T* 2 5 6^> h<0»f WtttCfe 

[0 0 5 7] -75r, *J?8R4 lcDffl^T&SQ* 

flt)MB5 3, 5 4tCA#2tl* 5fcJ«5 5 3 iCfcV* 
X. HttKf 10»l<D»SgS4 6 0ai*<i:Sff$n, 
^fiCg? 5 4 IC*liT, » 1 O^ffiSS 4 7 fc J: D Jg 1 30 
S8P4 6<Dffl**t-9 0ftfMB3nfc6O2:Jltff«tl 

S#SB5 3©fli*H n— /xx;7-<;t^T&*LP 

FSB5 5, A/D«M5 6^l/T7tD^e§Tfe 

^isf^o, itttmft«5 7i:AAdn«. 

[0 0 5 8] ffeJ¥ffi5 4fiE)Hi*tt, U—rtX74fr?X 
&£LPFffl$5 8* A/D£»gB5 9^LT7tD^ 

^•c*5Qif^D, iUBHeiftC5 7(cxAdn 

&#I&«8&5 7 It^ViT, 2 5 6#>f >ho^rWlftlc^ 40 
[0 0 5 9] 1ttt9aXlftBS5 OOm^T^S, 2 5 6* 

XHMSnftK, «»**U7«FFTtt««6 0 

K*3V>T. 2 B 6*<>hOFFTa«*«JBSn««» 

*U:©**5 s -a^*ast'u nam o> ^-ftm 

Xttl (q) 5*-* Lfrt>teZ&mT--*<D#L^&ZO 
FDM«t5/>#*ta«. 

[0060] waatniiciEiftsn&nsiix-^Qo , a? 



#M¥8-3 16 9 3 2 

Q2 , • - , Q198 Ht, tttf[9tK*«6 2(CAASn 
So — lttt9l«ft*5 7 0ifl4lTft«. 2 5 6W 

:feV>T, 2 5 6#-f >hOFFTffla*ni*nH*K«6 

tt (q) f-^ i^^^saSr-^Oft'&Tft^O F 

[0 0 6 1] ««3Stt±^35«i$n^«*7 r -^Ql . 
Q3 . • • - , Q199 \t. ttK9«K«*6 2rzAA8n 
-5. tfiiS2ft«6 2l:^TOFDMWft'»^t 

o f d -»3p;p t n o f d m 

[oo6 2] Hiic^sns*a!wa?oFDMaie8io 

[0 0 6 3] B2H OFDMfflSc#HX^^UTCDS 
f^^t5^0T*5o 7 0^QPSK^> 

tfJIQ 9 8, Q 1 0 0 U7S*tot»»» 7 

IteQP SK->>#;VQ9 6, Ql 0 2C0itS!*^UT 
$SfoTaK«* 7 2ttQPSKy>#;PQ9 4, Q10 
4©itta^*U7£*toT»». 7 3fctQPSK>»# 
;i/Q0, Q 1 9 8©|ftS!*irU7§*fc'r«»T*«. 
Stttlte* ^T*Dl^AXD^heMTslt OF 

[0 0 6 4] QPSK"»#;i/Q9 8, Q 1 0 0 <Dig& 
^tU7&Sbtftf 7 Oli, l^AXDy hCOOF 
DM^>4«;WJBIBfc*^T2Hjao«»-C*D, 1 
AXDy h*4«»U&5-6©ftBR«<Dt3#Ba)acX 
2#B©£MMI©&T*»#WeT»*. RMn£* 
ViT, QPSK-»^Q9 6, Q10 2(DE5^t'J 

7$st)tft^7in 4mm<D^mx$>D. OFDM 

y>*l/Q9 4, Q 1 0 4CDIt3S^YU7^^t)"rSr^ 
7 2lt 6WJH©tt»T*D. QPSK'»*;VQ0, 
Q 1 9 8 ©ttX*^ U 7 7 3 112H 1 

»tf2*B<Z>fc«SW®T«»**Bli:T**. 
[0 0 6 5] fl^OflftM^lrUTAtQPSKKH 

Snfcft^H 10<DOFDMy>#;Hffll:^T, 

3»B<S)*tf 2#B©fc**«©t-r«»3WWi:Ka: 

*l,t, flssix^ t u 7^^ra«±oa*f- 

r^ffl^r ICQ P S K*n* *X3t»IBtt*»CDSJT»*0 
FDM«^«»^-^C0^RgStffiRS5TfeS. VJtffi 
oT, Hl^tQM^'b, nwic. !^OFDM^> 
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15 

tf;WHinfc45V*T, 5fcg[B8<X>£3#B®Rtf2«B©2: 
&&&@)iiTiSimmV\zteZ>. 

[0 0 6 6] OFDM^fftStt^itX** U7 

<D&Jg£i&m-£ffi^0Tife*. 0*. 74IWPSK 
y>^Q9 9, Q 1 1 OOItS^ir UT^WiS 
7 5«QPSKi/>#JVQ9 7, Q10 3©S32=¥ 
V'J7&*b-r«#* 7 6ttQPSK'»ftVQ9 5, 
Ql 0 5(3Dfi3S*^UTSr^*r»^ 77IWPSK 
-»^Q1, Q 1 9 9C0itze^r^U7^t>Ti6^T 

[0 0 6 7] QPSK*»^Q9 9, Q 1 0 1 ©SS 
*YU7£S*rr8£^7 4te, l^-f AXDy hS>OF 
DMS/V^JBIB^^TlMMlO^-CfcD* 1 

2#B©£^ffl®£T&J£cD&«7&*Eet"£>- WWW 
K^T. QPSK-»#;VQ9 7, Q 1 0 3 CDitX* 
fU7Mtot*»7 5»t 3«*M>tt#T*D. QP 
SKi/>#;W9 5, Q 1 0 5<Dm&**VT&mt>T a? 
»»7 61t 5^830^^*0, QPSK'»*W 
1/ Q 1 9 9©ES5^t U7ft*bt*»7 7te, 10 
9^»9CD8[^T*0> UTtttK l^AXDyh©* 

[0 0 6 8] fi* CD?f»C#a3i^ Y U 7WQ P S 

MBfc^v^T, «*«i*x**y7fc»bT»rft©«» 

StCft®ffl©£3#B®&tX2#B©a:g«lff®£Tia 59 
»<Dtt«**EGbTV>*. *l/T, fHfc#lta!*irU7 
fl!)BBI*±©«*f-?-?»« I fcQB^fcll « 

m«l±<0$L1&<D%m$> O F D MttJlHiFftT*— £r O^Sfc 
StC. 1^00FDM->>3p;W»ira(C^ViT, 5fe^3B® 
&bTV>5. 

[0 0 6 9] Btt£IXttflS5 0<DtH*H fflScSEX* 

*y7;a**ffli!«6 o\zxij^n, ofdm^>#;w 40 

tCfcltSQ P S K&iH£n&ffl»#fc3£*r U 

[0070] attaixaas 7©uAa:. 

>#JHC*»SQP S KMBSnfciMMratifc** U 7 
«»*»»bT* 3«B®flE>iS»iHUtt»«r*«>«tt 50 
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16 

* ec b T3fc®BB© Kii m b 2 « b ® t h 
*-e<z>«tti£scL,TS«as®{c«Kiufe«^twsn 

-5. 

[0071] w*#jt£**y7jB«»»««6 0, » 

flMkSiIX^'^flJFFTBBe 1, «ftsas*t'j 
tt-bcDHffitt (1) ^-^tfiXtt (q) 

txoFDM«»-»3p;vt^s. *b-c, cnatt. at 

S^QPSKSlS^-^^IQk <hfcD, 

[0072] M«E»itft^^U7je«iEXMasa6 

0, U-TffiiSWiS 6"40«ffi^ 

^nFFT8Sfc$5V>T^fTbT*>«fc^. «S 

3 »B®©»»t H 15K»**»«® tT-b 2 SB 

FTffllS, ffl*^— ^ I £QCD$fcffiffl©£S»6&®0 
»»ft#Ktl/T, 3SB®OSt^i:HC«^S"tOffift 
&Ste$ii:T5fePI8©lC3 fcT-b 2 B®4>tt» 
*»ft*©«tt*KC41i-C»a«®fc3 K-l/WS 

/8©FFT*M«£bTfc±<A. 
[0 0 7 3] COiiKbT, JtttftT^/XXtta© 

e>«P9*r* z tummzix*. 

[0 0 74] 

&m s n^s u 7«i©T»#*a < 1 3 
[^sofem^ie^] 

[®i] *»?aooFDMa»i8Bo-*iii«i«tt?a"i"* 

[0 2] O F DMMC#ES+V U 70ttf ^ 
gft^0-Cfc£ 

[0 3] OFDM^ftSltSS^vUTO&Jg&K^-r^ 
Sa$0-Cfc*. 

[04] *$B^CDOFDM«I8^K/B^*OFDM&ra 

^£i*Bjf?-*8i9J0-c»*. 

[05] oFDM«ft^>*;wnwDaT6n^a[X* 
* y 7<9E@£i&w-r*ia9i0T<fc*. 



/ 

"7" 



(10) 



&m ¥ 8-316932 



17 



18 



[06] OFDM«»v>#;^«t)aTsnsit^ 

[07] «e*OOFDM^PIS^^T^IftWHT^ 

[0 9] «3feOE32^YU7<D«»»«±<DlEH&K9i 
[010] ?S*0^-H>f >^-/t;^R^-r^KK0 

10 A 7 

[011] fftfeOOFDMSMSftMrT *K9!0^$> 
1 bf^SB 2 IftttTU 



**V7m I FFTS 
5,6 Mit^ttSB 



14 35 1 O^ffifflS 
2 6 $2 0^ffiffi 
4 3 SS2<D»ffiS8 

m i cD^ffi« 



1 3 

2 5 

4 2 

4 6 



M2 

mi 



flMt«**U7«I FFTffi 4 «ft* 
[01] 



6 0,63 WLM&mB 
#tt'J71FFTS 
6 2 &l£*iJ£»g8 
S+tU^fflFFTa 

6 5 j»Tyt:>^i8 



5 0,57 

6 1 
6 4 



[02] 




- - QoarQioo 



Q«* Q102 



x 57 \» 84 





t — ;r — ^4 — jr**& 


h 


A K h^ l L_ 


A A A 


r — 7 v — t-»*i« 

A A A 72 ! _ 


V 'V v V V V 

; i : i 73 v i 



OSC ffl toSCfi 

X \ 

42 40 



Cb. Qioe 



OFDM5/V*WW3Ts 



[03] 



Qpo, Qiot % t- 



Qot, Qtosf 



Go* Qiasjl 





i © 






• 

1 
1 




; 75 

/ * \ 








i ^-^ 





*0 



[04] 




OF0M-/V*»JWBT« 



OSC Ti] |OSC fg 
13 25 



—272— 



(11) 



-3 1 6 9 3 2 



33, 
30. 



/ 



Qo / Oa 



-32 



\ 2/Ti 



[135] 

OFDMWS^JMr 



Qes 



Q|CG 



[06] 



37 y — 36 OFDMSav^lf 




N2Ai 



-loa/Ts 



-ga/T« -2/Ts K 2/Ts 98/Tx 100/Tb -99/Ts -3/T* -l/T«Kl/Ts 3/T* 09/T* 

0 aaa -97/t« u \ s 97/Tt 



97/Ts 
[08] 



7 




















\ 




80 81 



ITFT& 




I -90' L 8 9 
90 




107 



[09] 



\ _ l06 G9B Q1Q0 Q102 Ql9 * Q 

Q0£T Q97 Q99 Q101 0199 



10<U 



77 

Ts 



|T» I | I I |_J 1 1 

OO/Ts -3/Ts -1/T*\l/T» 3 

-99/Ts -2/T* °\ 



3/Ts 100/Ti 
90/Ts 



105 
II 1] 



11 o] 




110 




l-QO* K 127 128 

- i ' 123 

|osc ti"N l2g 
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